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(54) APPARATUS AND METHOD OF CONTROLLING DISC SPINDLE MOTOR 
(57) Abstract: 



PURPOSE: An apparatus and a method of controlling disc 
spindle motor is provided to reduce an access time in long tracl< 
jump and disc defection, by controlling an angle velocity and a 
line velocity of the spindle motor. 



CONSTITUTION: A disc spindle motor controlling equipment and 
method that decrease an access time in case of jumping a long 
distance of tracks and happening a big fault of a disc, is 
proposed. The controlling equipment that transacts the 
controlling method of the disc spindle motor, contains a stable 
controlling part of an angle velocity, a stable controlling part of 
a line velocity, a selection part as its characteristics. The controlling part of the angle velocity detects responses of the 
standard clocks, based on the first error of the inputted frequencies and the first error of the phases from the disc 
spindle motor. The stable controlling part of a line velocity detects responses of the standard clocks, based on the 
second error of the Inputted frequencies and the second error of the phases about that clock signal of frame 
synchronization inputted from the modulation part. The selection part selects one of the first errors or the second ones 
about frequencies or phases and in according to selection signals. Based on this method, the disc spindle motor 
controlling equipment controls an angle velocities and line velocities in according to the output of selection part, there 
is a merit that the access time Is improved while jumping a long distance of tracks and happening a big fault of a 
disc. 
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(54) u±3. SB aaga s aoisa 



^§ IM^t. CI^H liiBl EEig^EI S^tl^ ^'h2J 11^S^4= OflEI SI 11 

7I$£S Slot Mm\ §etl01 Sf^l S^ttK ^§ >!!^E ^01^^, ^5 
^5^Ei ^eilij ^3 l^^AiS^ X1!2^K^4 OIlEi ^ 12?!^^ OilEll ^^71 M^Oil 1^^^ 

11 S 12^1^^ IHIEIg ^^-ituhOI 2,^21 ^qt^CK OIOD TO Q^B ±EM SEI 10j§ 

TiiDiiAi^, m^^ ^'^m q±b ^bi sEiej ^^^ESh ^§ ^^E7^ sis 

E IS e ^»SOil [CFE P^H SE1 10iS«l2] H^g3!*^ g^AIM£| M^fE 

E 2^ E 1M EAIS SxlMAI 4=aEI^ Q^iH EEI 1CH^'^2| ^H^^Sjoj EhOISE 

B ClXI^ dlC12 □^H(OVD:Digltal Video Disk) M(I«)M) E^ S5!|e □ae(cd: Compact Disk) 
1§I1^ SEKDisk Spindle Moter)! AfgSfe A|:igO|| SS^ 2£S, 1« CI^H >i 

SI EEi lOiS^i SI ICH^^^Oll aOiCf. 

CD-ROM. 0W-R0M1]1F ^S QAHg^Ei EilOiEfM I1^£S 145^' Oil. lEH^l ^j^E 
(CLV:Constant Linear Velocity) ICH 01^513 LH^^j tl2 ^E:?h BH^SI^ ge^ 4iH|:?h ?iS££ 

SIM oi£i:?w si:7F o^:?iEi2ia. ois ^^spi ^ ch^ s^i ^^(wide piDSh mffl loisj 

E§££ gS&^ SIS^^S P:^! tlSAl?i3 3§ 2,'^E(CAV:Contant Angul&r Velocity) 101 g>^^l 
SOI Af§SF7fl Eiap. 

i»e^5|og A^:?! ^.g lOigf^DilAI^ if CH^ ^=1 AH5I01 g5H g5(Tmck Juni 

P)AI ^l>i AIZ^ 4^ 2iP. aaOl ESj S^(Lcng Track Juinp)Al(HIU P^HDil 3 
(08fect)0| 2il 2^0!]^, 2{g(Plck-Up)QflAI Hs^XI^ QflOIEISJ ^E£J fftF^l- ^Aj PLLOl Oil 
tllDl Et^ ^^:?l ^{gOI OISS^^ A|^^ li^H^ ^^?l PLLOI RU(Lxkin9)a % AlZj- 
e°KHl^ SEi7f Hle^gSjOI o.e^A|-§;0|] oj^g lOiEITil &P. OlOfl [LB ^71 PLLE HiS^SJog 

§5i%^ 7fe«OI 21£0) 01= ^illiii A|^f# S7^AI^|^ £2101 SQ. 



O) Int. CI.* 
G11B 19^ 
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2f2[ mtVE: m^m ^uisui, fii^^si g^w ^^tsra 6.^:^1 u^iiH ^i^si seiei g§ 

ESF gS fl^EM Basra ;qiO»fe 21s §S2S IL^D. 




dfir^iy ^AMIOil 2J§h3, ^^71 gJ^^H^ a^H2] ^^aShTiU 21 ^gHgnAj 21}£1he1II a^^i 

?i x-oi5m4 s! sii^i^r meii mtn m ^mn ^^i u^b, ^^m aasj ^91 
12^4^ iHieii t^sm oioii fe^e&ra ^71 a^a ^si seisi ^r^i §s >3^£7^ sioia 

5 i^ioii ^sefoi btii, (b) ^^^s^ei s^ei^ ^aa i^ds^ i2^iiF4 

oiiEi a fl!2^i^'- mm 715 getioi z^zr assi^ b?il (c) gi^^ysi ^^71 ^oia ^ 
a iq^yswi i&sKii 7[§iisioi >5e|A!si a (d) ^71 mi^^m m'^m 

m a m^isc^ wieis sh-h ^^-itsm ^71 m a x-ii29i^ oiieis sui mt^ B?ai 
7Hi§n2, 491 ii^-ijEi^ mm mm fe^i ci^ heisi ^^^^\ 
as ii^ES stssfoj xnomi-^ 211 ^g^s tHiK 

491 ci^a HE1 ?3ioi^^^s> (e) 491 5^4^ oiiEisj Gi^g iLm^ (t) 

491 >!!^E|^ ?I4^ OilE1°i 01^1 ^guh^ (g) 491 D|^ 2Sa ^itt^ IHiai S^SlOl S^Sh 
^ B?fl, a (h) 491 01^ ^g^i ?I4^ OllEiM ^iuFOj ^ejSF^ D ^UltlD. 

m^m "^tm, 491 (c) 491 gj^^js:^ i:ii^a°i itroi "ummu ^ m^seai 

^EIMEIH 491 EJ^ii'27F ^ElHl IIH 491 >^^-i|^H7^ ^^lEIMSQ. 491 (d) BWAi 491 ^m^^ 

7\ ^ijEiMi ufl^ 491 m^m^ m\ a ;^iii^4^ oheii m^tm m\ ^%tm 491 u±b. 

2E12J 491 as XflOilHI^. iSt ^71 (d) BTIlQilAl 491 mt^-sJ\ y^EIMl UH^ 

491 m^m^ m\ a ?;ii2?i4^ meii 4!§!sk)i g^^sm oioii 4^isra 491 l\±3, ^si aEi°i 4^ 

71 as ^^El «IOIt^a. 

E i« g ^^soii m Li^a ay ?3ioi§«2i \m^^ a^'Aionsi gefaom, 01^ e ^goii 
ten a^a aEi lOi^^tioii im 

a 11 tr^ois, 491 H ^*s(Hi [[)€ ay 1014^x1^, as zt^a loi^doo), as 

{S^a ;gioi^(2oo), mm s^s^ooo), >!!^-ij^(4oo), a ^11201^ 5s^(52,54), 11 a ^312^ 

491 as zf^a moi^doo)? ci^a aEi(DiaAi)g¥Ei s^ei- d2(F6)sj ?;-iii^Kh 
4^ oflsi a mm chieii si^bxkini)! iob s^ei^ ^7i^^(cavr)i 715^^ s^oi 7)5 i§i(c 

K)0!1 IBSKM 2t2f agtL^^. 491 aS i!^a 7aiOl¥(200)s EFM ^3E^(DiaA|)S^E^ gJ^EI^ =ai 
S 4ia ie{i!2(!IIFCK)2J m^Wt^ MSI a fll2^^ OilEll 491 715 lsj(CK)Ofl IBSfOI ZfZf a§ 

491 >!!E-i|^(400)§ <:!!^<y±(CLVLOCK)Oil eSSHM 491 ai a fll2?D4 ME1S SKil flei^m ^71 

ai a :^2?i4^ (was smi mtwi te^t^a. 49i aeids &a^(3oo)s sejAisceps)! 
^71 ^aa aa 16ia!h(«fck)oii gesra ?fSiisH)i ^7i iyejijscavLoaos 

491 a^d2(6FS)^ EFMSJ 4a SflgOl S^l^^ ?I^^IOfl S^EIS "^(On)-, ^ ^ErSfOl^h El^ 6iH 

gAi 01^ EFM m\m\ PLL §717^ axism itioi ^;lq|s^7:l Sr^ei ^nitcf. 491 
(CLVLOCK)S a^^2(6FS)7^ 3^^£g feEi"omi-g yeijEiMEis olofl \m fesrewrs 

EIM 4EH1 SAISE 491 a^6»H(6FS)7^ S^Sjog ^ErS^-S ^?E|^EIS OlOil [^E^ feErS?" 

g ^aiEiMSQKa 2 as^sjog a^i!H(6FS)fe Li^iaoii 3 ittoi wamTiu zi Moia 

5AI feErSS-S S1|EI«£I3 GlOfl CK^ 491 4!e|AiS(ClVL0CK)OI feErS?-£ ^qEIMEIDl, Q±B,?\ 
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-tSj-S^-5r-^EI^El3--?iK]|-Sil-O!0a-EDa-^7!-SI!Jd^^^ 
1 STaoW SQ. 



At- 



7\ M20m , 

5^(56)g 491 SI 101^ 5g¥(52)0ilAl 01^ 5ga ^Wt^ OflEil 1^^ ^^(PBMiPulse Width 
Mo5jlatim)«ra §q6!S(SM0F)S/d l^SW, 6.91 fll2e!5^(58)g ^71 ffl20|^ 5S¥(54)M;d 01^ 
5§a 491 ^fe^DilSIl 1^ ^5«K)1 §eiA!2(SI€P)SAI ge^tlD. 

491 1^6!H(SM0F) g| 491 ^S^aihCSMOP)^ iJH ll^¥(DlEA|)OilAI fe^S£IO| iJ^S dSI^J 

i ifl(0T£AI)S §^t|I2, 491 T^k^li 7c|2!Sgl lEIDSia 2E1 «101¥ 

(DI£A!)S ge^m QKHI 491 2E1 im^^ 79^ gHSS ilSOil 4^1SI01 Q^B >sSl 2E1(DI 

EAi)i »ioisf:?i ^si >!5e sag 

^1 lH^H ^511 aE12| ^§ 2f^E2f ^^Jtm MmQ. ^. 491 {^^A^^ 

(CLVLOCK)OI ^EIM^ im^ 491 /j|H^(400)OI 491 ^'g ?;fl01^(100)(HIAi SMS Xill^m 

<i oiiei SI ?aM?i4^ oiiBil mm 49i ^loi^ ^§¥(52) ^ M2n\^ ^^¥(54)^ g^om, 

OlOi! 4^g3KM 491 CliliH SE12J 491 ^'g i^lOlSCK 491 aS|i!2(CLVLOCK)OI y^j 

EIHl im^ 491 ^itj^(400)01 491 §S ^^E ?ai 01 ^(200)011 Al S^^! 491 a2?m4 MEI 2 SI2 
^1^ OilBIl fl@!§W ZfZf ^71 flllOl^ ^§¥(52) S S1201^ 5S^(54)g g^§Hl, OIW 4^§eH31 
4^1 lUE 2E1HJ ^:?| S§ d^2:?F 55«01S!a. E 2011 £ IM EAIS SSOJAI 4^«EI^ Cl^ 

3 2Ei fllOtfe»a°j m^?l EHDlSE^h EAIEIOI KQ. 

la ^Sora, 491 ^g ^^E2j ;i;iiDj^ Li:i::3s^Ei in'oiyi aioiEii mtm Mmm tins, a 

^3CH! 3 i*io| ^^iSofTlU 21 EeHg^AICHI^ P^HS^EI tiOitf alOIE^7^ g^^ohOI XIIOi:?^ 
Stti i 4^ 2i£Dl E*t ^atl^ C1I AIZ^GI :?^^«0| 2iQ. CCEFAl 491 B ggoil im CI 

:i:B ^31 2E1 SlOiSxIOllAiaf ^OL U^3(HI ^ itvoj ^^a§^7^^ a E^^gEAIM^ 491 a^i! 
H(CLVL0CK)1 fe£r'g^"g eSElHAIU£^-W 491 2|^E ;>;11011 4^tSS^?^l ora DhOiaS 5M1 

aoii ejtii siiei /iiija as^s aoisra ci^irBg^H soiyi moiei^i dja^M &?iiaoi- as^w 

LlrirH ^21 2E11 lOi^^ 4 SD. 

Et^ 1^ CH^ ^14^ ^^(ffide PLL)°j HH^SIOIAI P^H^l §4^m01|Ai2i ^ 

gu^:^L^ e^ ^is^ ^iti&ii [qef ^g^^ tis^i ibtiis u^rOi ^ge© ^n-n^ ci:^^^! 

^ CH^ ?14 ^?l(Lock Range)01l St^EITil tlES. P^^BOil g ifhoi ^^4St^71U Zl 

M?i?gEAl qChSdock Doffn)OI ^^^§^a^^E 491 >Meh Ai2((iVL0CK)l BBf^Til ^•o^01•■S EtlOi 4 
71 ^g ^^^E m 4»tHS¥E1 OM 491 i'g il^E 101 4^EH^ £1 10^^^ 4^ 

z£&_Y 2i MSitg^AlQll^ gE 5|3(H| g=^- ?|xl21 RPM ^El DlEl SlUtf g^l A|2|shS, 

lAlOil 491 ^g 2|^E imy[ Al^fl 4^ 2i£ES g = 7F AlgOflAI^ 491 ^g >d^E n 
mSiJt Hl^tt ^E2J ai01E17h P:ii3S^E1 ae<X17il EIDl, OlWl [C^S^ PLLOl mm ^m\0\ g^AjSi 

OlSh 491 iiS zr^E ;511Oi¥(100), 49| fl^E ;giO|^(200), a 49| {3e|^(400)2J qig a 1 

2173 491 ^'g 2[^E »10l^(100)^. 11^^4^3(16). M\^m^ (Hiy 31^(10), 715 iJS 
AH^H(^4)^ ll?l4 0ilBi a^¥(12), 7;iliaixl(22), a ?312EHxl(24)g 7^i!P. 

491 X1M^?4^e(16)^ ^111^^^(18) S ;^I2M^^(20)££ ?g£II2, 491 llM^^dS)^ 49| 715 
i^(CK)t S^BXK1N2)1 ItH S^El- :tg2^0il 41^^01 Xili4:g ^^IS M^SKJl ?3ni^(a<l) 
£SA1 491 X-112g^¥(20)^ 491 ;«cll 1^^^(18)2| M^t 124rg g^t^ ^^ohOl 49i M 

2tSj(CK2)gAi 491 Xm a 12i§ AhSXFOII 2|tfl D10I3S ^MeEIOilAI 

491 ail5I&4 DlIBi St¥(10)S 491 ^Ef4= ^•h(F6)°J 491 M]^JI!t^ Wim 491 a^eWINDl 
m gj^fl^ 491 i712^(CAVR)t 7I5£S 491 ;^M1^(CK1 P g&e^OI ^mO. 491 ^712.^ 
(CAVR)S AHWOil 2jtfl DIOIHS eMlEIOilAl ^g^ip. ^71 715 ^El-4^ t^-SL ^^^(14)^ 491 ^ 
712f(CAVR) a 471 llieH(CKl)Oil 1&5^01 715 ^\L\^ ^Hl ^S§^01 491 X1I1?14^ OilEI 3t¥ 
(12)S g^tCf. 471 flll?14^ OilEI 3^^(12)^ 491 715 ?i&4^ ^71 5104^ iii2(F6)2| 4 
71 was ^71 s712t(CAVR)l 7I5£M 491 121SS(CK2)011 gBShOI att^P. 

E^^ 49! SllEHa(22)^ 491 »ll?i&4 OilEI a^^(10)0|lA1 SMS flll?ia4^ 011S11 mm 
H 3 mm 491 4!a}^(400)££ g^§H2, 491 »12EH«(24)^ 491 M)^& mi 3^^(12)0flA1 3 

§9 xiii?i4 oiiEii s^^Foi mtm n mm 49i a^^(4oo)£s m^^o. oi im. 49i xii2eh^i 

(24)011 «!1^14 OllEI^ ?E^4^ a?|S t^gEI71 WDAl 491 aiEH«(22)011 EHxl3 Xfll^Kh4^ OH 

E1011 t^^Kfl 491 i!^^(400)£S g^&Q. 01^ 2^i&4^ 101 B?|2J ^§ go, o|LHOilAiS^ ?14 Oil 

Ell t^oH2, m a^Pf SOI aoiu ass «^ olle^7^ ^sjoisioi oiieii g^Ai^ixi 

Sr^E^ ^ItKDIP. 

P§011 49! ^g >:^^E SlOi^(200)^, X-||2M4^4^B(30), X1I3^4^4^EK36), M2^^m^ m\ SS^ 
(26), W^4 0i]Ei ag^(28), Xra^(44). a ;^14EHjd(46)£S :?4SP. 

Af:?| 7;fl2a^^e(30)S X113^^^(32) a X1I4M^^04)S ^SEIH, 47I 13^^(32)^ 491 EEilS 
43 l^>ii2(IFCK)l X113^g M^IS ^^^hOl Xill^EilS 43 MqAi2(WFREF)SAI g^mOl 491 
?314g?^(34)^ 491 fli3g5^(32)e| 1^41 144:g g^fg g^5K)l «|2=EilS 43 W^H^ 
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(P«IFREF)SAI tq*^a. m 51 X1I4^§ M^t^ M^TM 2J$1 DhOIHg sEgE^oflAj ^g^Q. 
(38)S ^^1 715 ^(CK)1 ^5ig ^^IS g^UhOI J3)3M^(CK3)^A| ^^o\Il ^71 ^6#^^(4 

M^^ioi ;gi4ie^(CK4)gAi g^eioi w^^ 

1^5. ^6. 31 Q7^§ S^l'S A@XH» DHDIHS S^gEHOIIAI €§SO. 

- 4^1 ;929l^ MEI ag^(28)S febl a!2EiMS ^3 ie?i!S(P9FRff)2j 



Et.^ ^3EH^i(44)^ ^^71 m^m^ m ^^^(zsmm a^i! ^^3^1 Mz^m^ chibii ^^^hoi 

oiiAi ags oiiEii ^^tm mt\ii n i2fi ^^¥(4oo)£s gqtKih oi mi, 

^'S ;gioi^(ioo)(HiAia^ 0^*^:?^^ »i42H^(46)()i] mz^^' nn^ ^^i 

Q. 

Av:?l /^EH^(4oo)o XiniElieiA|{48) a ai21EliqA!(50)£S 

»lliEllS!jAl(48)s A^7| /4aiA!S(aVL0CK)(HI tStW 2^^£ lOi^ (1 00)011 Al SgS 

m^^m^^ Ma a §s sic3)^(2oo)mai a^s A^:J| xii2^ia4^ meis §iue 

01 ^71 M\Om 5g^(52)e ge^Sa. ^ &7\ >!}^-t!i!s(CLVLOCK)0| ^a-S^-S ^EIMI 

H(CLVLocK)oi ^Erofors a^Ei^i ub^ aiigEiiqAi(48)s a22^ii}4i oiieii v5els^o^ 

^91 ?312gE!l^AI(50)g /^ii|iyS(CLVLOCK)M ^StFOj gg 10i^(100)MA1 aSi! 

^••71 Wn^^^ ME1 1! fe^PI as {I^^E «|Ot¥(200)MAI a^S S!2«&^ ME1S SH-H i3^-*lsK31 

;«;ii2oi^ i§^(54)g ^mn. ^ tmt^n^^mm feEi"g?*'s ^eimi a 

2§Elie!Ai(50)s MEIl flajSKM ^71 1201^ 5§^(54)g t§^§Hl, aaiilH 

(CLVLOCK)OI fea"tK3rg y^EIMg llll^ fe^7l ^«21ElieflAI(50)S A^7| ^2^a^ Mai >^eieiOI 
71 Xil20l^ 2g^(54)g mtK}. 

2] LHMAi so^2) igoj xi^i :?^a am m ss &^m cHt^ e^ioi 7fess 

§0. 



2j as ^t^Ea^ as i^^^7\ atssioi sioia^gAH a eeii s=Ai£f q^hm s s^di as a^ 
ME 5?Aii^ Aiaoi a4^a= saoi aa, 

□>:3 isi aas^a ae^as ijssj xiii^n}^ Ma s meii ^lai 7i5£s 
^5¥s^a gj^a^ ^eiiii ^3 leiAiso, ;^25E}4 Ma a m^\& Mai fe^7i 715 isim § 

m^m\ tsthoi ^^71 xiii a m^m^ Mas «iui aeism fe^7i m a i2?ife^ Mas «h-H 

mtm ^'^A w^tv^ ^mm. 

AjEH^SI g^OlI A^S^IOI A^:?| AljS 2yO| as a^El ^tSoFOl wioi 

x-iiitm aoiAi, -^^i a^3 >iSi aa xiiois^x:!^, 

^^dHl 6^71 EEIIS ^3 leiijSM ggtlO) 7lSltra fe^7l idejiJSl ^^aSfe /^ejAis gAj 

fari • 

-r ' 

dSil^S^I g^Ele (nasi 01^1 5Sofe 1101^ 2§^; 
fle|!#Si?E1 OTtIS 91^ 0IIE12I 0141 2S«^^ fll20l^ 2S^; 

01^ 5gS ?ah4i Ojai e^SW ll^i^; 3! 
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t^sl2 oloil ^m\o\ a±3. ±bm heis) spi §s sioia= 211 ig£ 

1 fl'^hM g^m 01011 ^16101 691 Qi^H >:S1 aE12| 4^7| §S fl^£7^ lOIEIS 21 19 

491 715 ig^roil g^oE 715 §6^1 M\ S 12ie?£SA| t^oh= WS 

54^9; 

^71 622) 4f7l Wl^ia* Oliai ^71 i7IStl 7I5£S 6,^71 lllSjOil §B«101 StSlS 

m^^m^ Ma ag^; 

6f7i 57ist a ^71 Mmm issra 715 5ir}4= i.121 45ssf= 715 ijs as^; a 

491 715 i!22f &^7I dS2J ^71 1191^ mm 4^71 £71Stl 7l5£g 4f7l »l2iej 

Oil gs^toi aasfe n\9\& wa ag*! ?tii«h= 2i« 9S£s «fe p^a ^ist aa 
aesffli aoiAi. ^71 tts Jiioi^s, 

491 11?!^ Mai EHXiste j«2fflsi D 7dls^s 31 is£s s^= Piia ±B9 aa aioi&a. 

491 715 mm gi?l£ S5Si01 491 «lllSj£gA| mt\^ M\M^^i S! 

Afji iie^^si gaf fli24:§ S51S s?5toi 491 «i2iei£eAi ^mt si2S?¥i ;iaisf& 
21 igos sfe Piia isi aa aoisfl. 

aiiJM SlOlAi, 491 S7ISfS M^m 2I«II 21 ShS Pi3 ^31 BP XllOlg 

a. 

10 

SI8I^M aOIAI. ^71 Ml S 12ig S^IS /^Wil 2|S|| ggEIS 21 59£S Sfe PibH :ia 

1 sa noisa. 

11 

m%m SiOlAI, 491 I'g a^E 101 ^fe, 

491 =aiil 413 le^iise iS2i01l 4^t5f01 S^E! =aiS ^3 le^ilsl «11 S 12i 

aia ^3 le^AisSAI g^Sl^ 12^^49; 

491 715 leil igStOil 4^13101 S^SE 715 le^l m3. m. H fl!5ie}££Al g^ofe 

^71 ;qii£ai3 413 s^dssj 4^71 w^m Mat 4^7i ;qi3eeiM §s«ioi aisie iyz^m^^ m 
a at^; s 

491 jai2iaia 413 leidssi 491 jai29i4^ Mai 491 m a m^m ws*w agsfe »29i4^ 
Ma ag^i 7bisfe 21 m'ss.s. Pii3 iss aa aioi§«. 

§^ 12 

aiitKHi awAi, ^71 as a^E «oi¥=, 

^71 «I2?B}4 Mai EHaSfe 13ffla; S 

^71 si2*i^ Mai mn= mmum a qiuise 21 ig£s si= p^3 :i:si aa jaoisa. 

§^ 13 
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sens ^3 le^Ajse WI3i§ S^SKtl «11=eOS ^3 iqdSSAI fll 

^71 S13M5^2| gqi SI44:S S^SIOl ^71 ^2=aS ^3 leiilSgAl g^SJS «14S 

14 

usiioi aoiAi, U7\ m s Jiii4is s^is MBm sisb ^sa= 21 isas si= a^ia 
St sEi m^. 

M=fS 15 

»llltJOIl aOIAI, »I3S^9S, 

715 fll54:S S?tS g^SKDl 4^71 »13tsi£eAi §e?5fe MBS?^; 

^71 SI5M?^2| gai 3a6i§ g?tH)l ^71 a41B!£SAJ t^Sfe HBM^^: S 

^71 Ja6S?^2| g^l «17i!:g S?tS M^SKd SlBieioSAi §^h= 17S?¥1 ?UI«fe 
211 Sfe QibS i^l SEI SI01§*1. 

16 

Biiss^oii aw/a, &y\ i5, ae, a a7is Afgwoi sjti ggtis 21 sfe a:i 

3 ^ai SEI 10i§«. 
17 

(a) □^^3 i^Sl SEIS^El S^Efe HtSi MSI 3! mm ^71X1 :'I5 

£g moi :>\s i^M eesiof ztzi ggsfe bta; 

(b) ^i^g^i a^a^ =ais «I3 i^jiissi »i2?i&4 oisi a wen 7i5 isjoii 

(c) S^ilSl ^91 =efla ^3 le^ilsOli igsm ?fS§SfO) flejiiSi ^^gSfe g 

(d) flejiLisoii istioi &7\ M\ a a2?i&4' oiiEis t\um mt\ii &7\ SI1 a 1291^ ohei 

El g^SI^M HO)S|= 21 ^S£e Sfe ai3 iiSl 2E1 IBOiSg. 

g?tr 18 

117*HH1 WiM. iSl aEi X-UCHSeS, 

(e) 6^71 G^Sl^ 0IIE12I 01^1 5gSh= 071; 

(f) 491 fl6!!a= 914^ 0115121 01^1 5§S^^ 0711; 

(g) 491 01^ 5ga (HiEii a2sioi ge^s^s e?*: a 

(h) 4^71 01^ 2ESS» 0I1E11 923101 ge^SJ^ eTJl □ =^m\^ 21 ^aSS ofe Q±3 ^ 

91 aEi jc-goiig. 

€^ 19 

«1171^0II aOIAI, ^71 (c) B71I2) g|e!<!J2= PiHSI ItJOl giSSCTU 2.1 M?!!g=AJ J^^EIHEl 

n ibi a^^i^r^Eisii iiS ^71 {ma^yy ?i!Eisas 21 t\= ci^ ^ai aEi si 
mm. 

Ell aeiSHJI ge?Sm OIOII ^tsra 4^71 Pi^ iiSl BEISJ IS Z^^ES SlOISfe 21 * 

g£g s^= P:!i3 :ias aEi mm. 
§?gr2i 

MOlflffi^sm oiiW 4^1SK)1 ^71 P>i3 i^Sl aE12| 4^71 gg a^El fllOISfe 21 
1S£S Sf^ P:^3 ±BM aEi lOlg,*^ . 

3^22 

mftm 20IAI, 491 (a) 97(1^, 

(4l) 491 715 le^t igZaW 4^iehOI S^Sffl g^S 715 l^ll fll2iej£SAI ge^of= 
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■■ ■ " • 

(a3) &7\ S &y\ SlliejOJ l&SKfl 715 a«ofe S 

(64) 715 5©^ ^22} 6^71 4^71 JO 191^ 0IIE11 i7IStl 7|££S ^71 «l 

ZSHM SE>«K)I aSS^ BTIS 0\^m= ?!S 9§£S 0:2^ riiSS SEI JaiOI^'gi. 

JilZZI^Oil aOiA), 6^71 (a) 

(«S) ^71 fljl^KK^ OIIEil ffl«6JS BM; S 

(«6) ^71 391191^ oieii mm\t mm □ ^uisfe ai ^S£s sfe p^^h :i:Si hei mm 

X^1171^0)l SiOiAi, 6^71 (tt) BTflSJ fe^7l ^ISS AUTKHI 2|SB ggEI^ 21 ^g£S 9fe U>s3 ili 
91 SEi XilOI&i@. 

JJlTI^OIl aOIAI, ^71 (b) BTll^. 

(b1) ^71 ±913 ^SSjOII ^ISIQ M^SQ ^EEDS! 33 »ll S! 

(b2) 371 7IS leiS :^§3t0|| 3§8hOt @^8^I2 715 lejg ;i3, 14, S! ISiejo^AI S 

(b3) 371 5Ell1=aii! 33 l^dSSI 371 SI2?i&^ OilBil 371 «3eeiOil IBSKM ggSfc 

5! 

(b4) 371 MZm?i 33 S§4<yS2) 371 fl|2$l3 OUBIl 371 SI4 5! «151S40I1 ggSKJl aS5h= B 

^=m 26 

Ji||25^^O0 SiOIAI, 371 (b) BTll^, 

(bs) 371 m^m^ ms mm\^ bthj a 

(b6) 371 SI2*I3 0IIE1S fflWfe BMS Q ^ibWfe 31S «S£S «^= 0^3 ^1 SEI Mm 

m 
1=1 • 
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